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Ceramic thermal barrier coatings will play an increasingly important role in future 
gas turbine engines because of their ability to effectively protect the engine components 
and further raise engine temperatures. Durability of the coating systems remains a critical 
issue with the ever-increasing temperature requirements. Thermal conductivity increase 
and coating degradation due to sintering and phase changes are known to be detrimental 
to coating performance. There is a need to characterize the coating behavior and 
temperature limits, in order to potentially take foil advantage of the current coating 
capability, and also accurately assess the benefit gained from advanced coating 
development. In this study, thermal conductivity behavior and cyclic durability of 
plasma-sprayed Zr 02 ~ 8 wt%Y 2 03 thermal barrier coatings were evaluated under laser 
heat-flux simulated high temperature, large thermal gradient and thermal cycling 
conditions. The coating degradation and failure processes were assessed by real-time 
monitoring of the coating thermal conductivity under the test conditions. The ceramic 
coating crack propagation driving forces and resulting failure modes will be discussed in 
light of high temperature mechanical fatigue and fracture testing results. 



















Crack Propagation of Zr0 2 «8wt%Y 2 
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Thermal Stress Associated Stress Intensity Factor 



177th cycle After spalling 
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d(lll)-0.340 nm 










Sintering 
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